Rationale, aims, and objectives: Systematic reviews combining qualitative, quantitative, and/or mixed methods studies are increasingly popular because of their potential for addressing complex interventions and phenomena, specifically for assessing and improving clinical practice.
| INTRODUCTION
Systematic reviews combining qualitative, quantitative, and/or mixed methods studies are more and more popular because of their potential for addressing complex evaluation questions that matter in clinical practice. 1, 2 Indeed, including different types of studies in a review can provide a richer understanding of the impact of contextual factors, help focusing on outcomes that are important for patients, and explore the diversity of effect across studies. 3 These reviews have various labels such as systematic mixed studies reviews, 4 mixed methods research synthesis, 5 and integrative review. 6 The first label refers to combining qualitative, quantitative, and/or mixed methods studies, while the second one can also refer to combining qualitative and quantitative methods (such as thematic synthesis and meta-analysis). 7 Hereinafter, we will use the term "systematic mixed studies reviews"
to designate this type of review. While they are increasing popular, 7 these reviews present several challenges given the heterogeneous nature of study designs, including the critical appraisal of the quality of individual studies. Critical appraisal is a core step of systematic reviews and consists of a systematic and careful examination of studies to ensure they are trustworthy. 8, 9 Critical appraisal tools have been developed to formalize the quality appraisal process and ensure it is done in a systematic, transparent, and reproducible manner. 10 A large variety of these tools exists and is, for most part, checklists and scales of quality appraisal items. 11 For example, authors of literature reviews have identified 94 tools for randomized controlled trials (RCTs), 12 194 for nonrandomized studies, 13 13 for mixed methods studies, 14 and 58 for qualitative research. 15 The wide variety makes it difficult for reviewers to choose the most appropriate one(s). This is particularly true for systematic mixed studies reviews since the heterogeneity in the designs of the included studies requires that reviewers search for, select, and learn how to use several tools. Also, there is a lack of agreement regarding the most appropriate critical appraisal tools and approaches to use. [11] [12] [13] Many tools were not developed using rigourous development process including sound validation and reliability testing. [16] [17] [18] To address this, Whiting et al 19 recently proposed a framework for developing quality assessment tools, which includes 3 key stages: initial steps (including identifying needs and scope for a new tool), tool development, and dissemination.
The Mixed Methods Appraisal Tool (MMAT) allows for the critical appraisal of quantitative, qualitative, and mixed methods studies and was developed to address the challenges of critical appraisal in systematic mixed studies review. The MMAT is rooted in a literature review on systematic mixed studies reviews conducted in 2006. 4 To provide proof of concept of the feasibility of the MMAT, the research team conducted a pilot study and subsequent studies of interrater reliability.
These studies showed that it is relevant to researchers and decision/ policymakers and feasible for them to use, 20 and that there is a variability of agreement of the items ranging from poor to perfect and a need for further testing and refinement of this tool. 20, 21 To further the development and testing of the MMAT, more research is needed with researchers who had used this tool.
Since its development, the MMAT has been cited in more than 100 systematic reviews, and its website 22 has been visited more than 20 000 times. This widespread use made it possible to explore the views and experiences of researchers who have used the MMAT and were not directly involved in its initial development (hereinafter "MMAT users"). Our research question was as follows: What are the views and experiences of researchers regarding the use of the MMAT?
The results of this study with users contributed to identifying the key areas for improvement that is required in the MMAT.
| METHODS
A qualitative descriptive method 23, 24 was used with MMAT users. This method fits well with the aim of this project that focused on describing the experience of MMAT users. This method stays close to the data and focuses on reporting the manifest content of data, rather than being highly interpretive and conceptual. 23, 24 Qualitative description is appropriate in mixed methods research for the development and refinement of questionnaires or interventions. or simulation) such as reviews and theoretical papers. 26 The MMAT was conceived so that one set of items can be used when appraising a qualitative or quantitative study. When appraising mixed methods studies, 3 sets of items are assessed: the qualitative set, a quantitative set (either the RCT, nonrandomized studies, or quantitative descriptive studies), and the mixed methods set. Each item is rated on a categorical scale (yes, no, and cannot tell), and the number of items rated "yes" is counted to provide an overall score (see Data S1). The MMAT is available online (http://mixedmethodsappraisaltoolpublic.pbworks.com) and comes with a user manual (tutorial) in which each item is described, and examples and references are provided. For each category of studies, examples of common study designs are provided (see Data S1).
| Study participants
A purposeful sample of researchers with experience using the MMAT was generated by 2 means. 
| Data collection
We conducted semistructured interviews with MMAT users either you encounter any problems when using the MMAT? (4) Did you make any changes to the tool during your project? and (5) Were you able to use the MMAT to appraise all the papers included in your reviews? The interviews were recorded using a digital recorder. 
| Data analysis
A professional transcriber transcribed the interviews, and the interviewer checked the verbatim transcripts for accuracy. The transcripts were analyzed using thematic analysis. 27 Two coders independently coded the transcripts using a specialized software program (NVivo 11). Initially, they used open coding, reading, and rereading the transcripts to generate a preliminary list of codes. After analyzing 3 interviews, the 2 coders met to compare and discuss their codes and establish a codebook. This process was iterative and repeated until no substantive new codes were identified. The codes were then analyzed and combined into meaningful groups to identify initial themes. At this stage, the themes were grouped into 3 broad categories: strengths of the MMAT, difficulties encountered when using the MMAT, and changes made or suggested in the MMAT. Once of the themes were identified, the team met to discuss how to organize them coherently and meaningfully. Discussions among the team led to using the framework on system acceptability to organize the themes ( Figure 1 ). Developed in the field of human-computer interaction, this framework presents the main dimensions required to ensure that a system is good enough to satisfy the users' needs and requirements. 28 Within this framework, a system overall acceptability is composed of its social and practical acceptability. To analyze the practical acceptability of a system, several dimensions can be considered such as its cost, reliability, and usefulness. In this study, we focused on the usefulness dimension that is defined as whether the system can achieve its desired goal. 28 We considered that the MMAT is a system that users will use to achieve the intended goal of appraising the quality of qualitative, quantitative, and mixed methods studies. All the themes identified in the open coding were interpreted using, and grouped into, the dimensions of usefulness in this framework, ie, utility and usability ( Figure 1 ).
| Ethical considerations
This study was approved by the Institutional Review Board of the
Faculty of Medicine of McGill University (project # A05-E26-15B).
All participants completed a consent form prior to the interview. Participants were numbered, and no identifying information was presented in the data file used for the analysis.
| RESULTS
A total of 72 invitation emails were sent between November 2015 and
March 2016, of which 20 resulted in interviews. The reasons for nonparticipation were as follows: did not respond to the invitation email (n = 42), had invalid email address or out-of-office message (n = 4),
had not used the MMAT (n = 3), was not available during the period of the interviews (n = 1), was not interested (n = 1), and used the MMAT too long ago to remember (n = 1). The interviews were conducted in English (n = 16) or French (n = 4) and lasted between 21 and 48 minutes.
The 20 participants were affiliated with institutions from 8 different countries. They were mostly female (n = 17) and affiliated with a university (n = 19). Their research areas were predominantly in health sciences (including nursing, public health, global health, community health, palliative care, primary care, cardiovascular, oncology, and gerontology). Nearly half of the participants were doctoral candidates.
Most were mixed methods researchers (n = 9), whereas the others identified themselves as primarily qualitative (n = 5) or quantitative (n = 6) researchers (Table 1) . With the exception of 1 participant who used the MMAT in a journal club, all had used it in a systematic review.
Participants used the MMAT results to describe the quality of included studies (n = 14), exclude studies from the review (n = 3), justify the quality criteria extracted from studies (n = 1), make recommendations (n = 1), and compare with the appraisal of other critical appraisal tools (n = 1).
A total of 13 themes were identified and grouped into the 2 dimensions of usefulness, ie, utility and usability ( Figure 1 ).
| Utility
Utility is defined as whether or not the tool can function as needed. 28 Five themes were found regarding the utility of the MMAT; two addressed its coverage, and one each for completeness, flexibility, and other utilities.
| Coverage
Two themes were related with the scope of designs covered by the MMAT.
Theme 1-Comprehensive tool. The MMAT users appreciated that the tool can be applied to several study designs (qualitative, quantitative, and mixed methods studies). 
| Completeness
One theme addressed concerns about the completeness of the tool.
The completeness refers to the degree to which all important items to appraise the quality of studies are included in the MMAT.
Theme 3-Concerns about completeness of the tool. Because the MMAT includes 4 items for each research design set, MMAT users were concerned that the tool might be "too simple," "superficial," "global," and would not discriminate "good" and "bad" studies. Some MMAT users mentioned that items were missing in the tool such as those concerning conflict of interest, quality of reporting, confounding variables, selective reporting bias, sample size, external validity, theoretical underpinnings, publication bias, triangulation, data analysis, and ethics. 
| Flexibility
One theme pertained to the need to adapt the MMAT. We interpreted this to be about the flexibility of the tool, which refers to its ability to be modified based on the research topic or study design.
Theme 4-Need to adapt the tool to the topic of the review.
Some users suggested having a more flexible tool that could be tailored to the topic of their review. For example, they suggested providing more weight to certain items or adding optional items they judged important in their field. Also, some MMAT users questioned the utility of the 2 screening questions and suggested that they be removed when the selection criteria are limited to empirical studies. Moreover, they suggested having cut-off values in the items that could be adapted to their field. 
And also in the observational

| Other utilities
In addition to appraising the quality of studies, some users mentioned that the MMAT can have additional utility.
Theme 5-Educational tool. The MMAT users liked that the tool was helpful to learn about study designs and that it was a relevant resource for graduate students. 
| Usability
Usability is defined as how well users can use the tool. 28 Compared with utility where no attribute is specified in the system acceptability framework, 5 usability attributes are defined: learnability, efficiency, memorability, errors, and satisfaction ( Figure 1 ). 28 In this study, 8 themes on usability were found and were related to 4 of these attributes.
| Learnability
Learnability refers to how the tool is easy to learn. 28 Two themes were found on this attribute.
Theme 6-Easy to use. The MMAT users liked that the tool was easy to understand, rate, and use.
[ 
| Efficiency
Efficiency is defined as allowing for a high level of performance once the users have learned to use the tool. 28 One theme addressed this attribute.
Theme 8-Short and quick. The MMAT users liked that the tool was simple, short, and allowed for completing study appraisal quickly.
I liked that it's simple and it's not too long. It's not an enormous task to go through. It's very clear to see which bits are going to be relevant to what I need. I can just go straight in there and see which areas I need to look at. (P14)
| Errors
Errors are defined as actions that do not accomplish the intended goal. 28 Given the goal of the MMAT is to appraise the quality of qualitative, quantitative, and mixed methods studies, we included in this attribute 2 themes on difficulties understanding the items or selecting of the items to appraise. 
| Satisfaction
Satisfaction refers to how pleasant the tool is to use. 28 Three themes were related to this attribute.
Theme 11-Accessible online. The MMAT users liked that the tool was available online.
Another thing that I really liked about the tool is that it's online and everybody can get access to it. […] So when people ask me about that, I said "I can send you a link but it's right there online, you can just go in and look at it". And it's really really helpful for people. (P05)
Theme 12-Website not user-friendly. The MMAT users provided comments on the navigation of the website.
I do remember being on your website and your website might be just a little bit tricky to navigate. (P06)
Theme 13-Missing rating sheet. MMAT users proposed providing a rating sheet, such as an Excel document, that could be used to compute the ratings and calculate an overall score.
The only thing was that it was not available in a document that you can write in. […] Yes like the Excel sheet I showed you. I don't know if that would be helpful. I just made it myself. (P10)
| DISCUSSION
The development of the MMAT followed the framework for developing quality assessment tools 19 : initial steps (eg, identify a need for an appraisal tool for systematic mixed studies studies), tool development (eg, literature review, pilot testing, and reliability testing), and dissemination (eg, workshops, website, and publications). However, this process is not linear and should include feedback loops to revise and refine the tool. To contribute to the revision of the MMAT, we explored the views and experiences of researchers who have used it.
We identified 13 themes and classified them according to the dimensions of usefulness (utility and usability) as suggested by Nielsen.
28 Table 2 presents a summary of the themes. Regarding utility, our results pertain to the coverage, completeness, flexibility, and other utility of the MMAT. In terms of usability, our findings point to issues of learnability, efficiency, errors, and user satisfaction. Some themes suggest potential areas for improvement in the MMAT (see superscript Table 2 ).
The MMAT users appreciated that the tool was easy to use, comprehensive, quick, short, and accessible online. These themes are considered strengths of the MMAT that should be maintained in subsequent revision of the MMAT. Having predefined items can be helpful to ensure that the key methodological aspects are examined in a systematic and transparent manner using a common approach for all included studies. 10 Since systematic mixed studies reviews can include a wide range of study designs, these tools can be particularly appealing to graduate students and researchers who are unfamiliar with certain study designs.
The results of this study can contribute to improve the ecological validity of the MMAT. Ecological validity is a subset to external validity and refers to the transferability of findings from an experimental context to the real-world environment. 29, 30 Interviewing other users that were not involved with the development of the MMAT can provide different and some more impartial views of the MMAT.
| Recommendations for improving the MMAT
On the basis of our results, 6 recommendations can be put forward for the MMAT.
First, the MMAT includes criteria for 5 broad categories of study designs and specific criteria for each design. Yet our results show that choosing items is difficult for some studies, in particular for cross-sectional and single-group studies. This difficulty could be addressed by clarifying the study design categories and adding a selection algorithm such as those developed and tested in Hartling et al 31 and Seo et al 32 for classifying quantitative study designs.
Second, the MMAT is focused on appraising methodological quality. In this study, the MMAT users underscored an important usability issue: poor reporting hinders the appraisal of some MMAT items. Inadequate reporting precludes adequate appraisal of how a study was conducted and its results. 33 Moreover, lack of reporting about a methodological criterion does not mean it was not met in the study. 34, 35 To address this issue, the MMAT has a "cannot tell" response category and it is suggested to contact the researchers to obtain additional information. This approach has been critiqued since it can lead to risk of overly positive answers (ie, tendencies of providing positive answers that do not necessarily reflect the reality of a study). 36 Given that the reliability of the information provided may be questionable, some have recommended limiting the appraisal to published material and matching the quality of reporting with the level of information needed to appraise the methodological quality of a study. 37 This recommendation is an avenue to explore for the revised version of the MMAT.
Items to include in the MMAT could be chosen on the basis of information that is typically reported. Another potential avenue is a 2-step approach where inadequately reported papers are excluded on the basis of an initial reporting quality appraisal, and methodological quality of the remaining papers is subsequently appraised. 38 Carroll et al Third, the current version of the MMAT has 4 items per category of study design, which is few compared with other critical appraisal tools. Although our results show that the short and comprehensive nature of the MMAT is appreciated, they also indicate concerns about its utility due to its lack of completeness and missing items. The MMAT developers chose to focus on efficiency, including only the most important items for judging the methodological quality of a study.
Yet in tool development, it is necessary to ensure that the tool adequately covers the construct is meant to assess (ie, the methodological quality of studies in the case of the MMAT). This is related to the content validity of the tool 40 and will need to be further explored with methodological experts.
Fourth, our results suggest that the qualitative and mixed methods studies items are difficult to judge. These items were considered more subject to interpretation and less precise than the quantitative items.
Several reasons could explain this difficulty such as the lack of reporting (eg, unclear description and lack of details) precluding a proper appraisal, and the unfamiliarity of the reviewers with these types of studies. Also, in the MMAT, only 1 set of items were developed for qualitative and mixed methods studies while there are 3 different sets of items for quantitative studies (RCT, nonrandomized, and descriptive). There is a need to provide more explanations and examples about how to interpret and rate these items in the MMAT.
Also, further studies could explore the need to add items regarding specific qualitative approaches (eg, qualitative descriptive, grounded theory, ethnography, and phenomenology).
Fifth, our results suggest making the MMAT more flexible by, for instance, adding optional, weighting items or modifying the cut-off values when judged necessary by the reviewers. This could improve the utility of the tool and help tailor it to the needs of the users. This is in line with Santiago-Delefosse et al 15 who promote a flexible list of criteria for qualitative research based on their study with 46 participants. They found that consensus can be reached only for general criteria and that there was a lack of consensus on the definition of criteria and their weights. In addition to having core criteria for each design, the MMAT could include a list of validated items from which the researchers can choose to meet the specific needs of their review.
Sixth, the users' satisfaction when using a tool is another important usability issue that needs to be considered when developing a critical appraisal tool. Users who are pleased with the tool tend to recommend it to others. 28 Complementary materials such as a user manual or website can enhance users' satisfaction. On the basis of our results, concrete improvements to enhance users' satisfaction with the MMAT should be made such as improving the website navigation, providing more examples of rating in the tutorial, and adding a rating sheet.
| Strengths and limitations
We interviewed 20 MMAT users. Similar themes were mentioned by the MMAT users, and data saturation was reached; further interviews would probably not have added new information to the overall results. 41 After the eighth interview, no new code emerged. The addition of interviews helped to provide more information on the themes.
While our sample was heterogeneous with participants from several countries, working on a wide range of research topics mainly in health care, and having different expertise, almost all participants worked in university settings. Other potential MMAT users, such as health technology assessment professionals, were not reached. Also, nearly half of the participants were doctoral candidates, which can be representative of the main MMAT users. Indeed, systematic review is a method increasingly used at the graduate level. Some even suggest that systematic reviews be mandatory in doctoral programs. 
| CONCLUSION
As systematic mixed studies reviews are gaining in popularity, appraisal tools that can be used to assess different study designs are needed.
This study with MMAT users is a first important step in the improvement of its usefulness. The 13 themes identified and grouped into the system acceptability framework may be useful for developers of other critical appraisal tools.
